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® Zwiachanpcodulcto, \fcrfahran zu ihrtr HantsUung und ihra Varwondung xur HontaUung von Epothilon 

<Sb 0ia Ertlndung bautfft dan in daw P a tantan ap rtkftan ga- 
W Unnzafchnatan O aga nat and, dat hat yadwprodufc- 

ta. Varfahran iu ihrar Harstollung und ihra ^andung 

zur Haratallung von EpodtUon A. EpotWfon 6 odac daran 

Danvatan* 
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Di. 
fihron zq 
Eattt 



dea in deo Piiartmprtchcp gcfcmnxcicfaactta Ogramtnrl, daB beiflt 
and into Vgwenduat tur Hentalhag vca Rpmhilno A. Bpodttha B 
diB die NmntoSe Epothikxi A (R a H) und Epothiloo B(R> Methyl) 



Zwiacacnnw idutad ^fcr- 
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» fim«^ i«d evtftoiieh wiAca rDB 41 38 042 C2). Nicb Hinweuee fBr cine in vitro Atarvit* gesen Bra*- 

* J - MaSc intanririni fttr die Eatwictimt - 



tcli. Vfanchiodono Arbctogreppcn bcacaafhjco rich dehor mfl der Syntfaoc dioacr makrocycbjchcn 

pqb aakrao BfucteOekBD dot Makrocychu aua, ua 4k gewuacifieo Natnmcfla zu 
date die Auffate, fftaftti 
23 EpoUttkRi A und Epothflon B und data Dcrivmte 
€iwuRtommgateden,dnl<SoZwiacneii^ 



Ametait- 
Jedo 



beratxufteflen, tui denes rich 




I 

worn R 1 Wueemofc Ci-CrAIkyi, 
XOH, Hatogva. -SOiPh, -SOrB 



oder em lefsbcDOBAlll jubtttanerta Boiiylrert and 




43 



R 2 in 
Bin 
n in dor 
undll 



Methyl 

v<a Q-Q-Attyl odorC^ P«flui)nfcyl 
Oodorl 




II 



lod 



Methyl, 



YOU 
R* 

R eioe ! ilifnt* 

R'CrGt-Alkyii 

Die EatannaDOO R Uoa 

Biter wie 
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C|^Alkrlbedeu» toidkBOifs oder verzwdgte ADcylrat* wie zum Beiiniel Methyl Ethyl Propyl Uopropyl Bu- 
tyl SefamdMuryL TerilrburyL 
Alt sabtnanerter Benzybt* R 1 kommca z. B. p-Methaxybenzyl 2>Dunctbaxybeazyl in Frige. 
Hiiogmbedeutet Frac*,aUttBrotn Jod, wobd Brom and Jod bevorzugt and. 

Der PhenyHng dee rtayliulf curette* is dct Bedeunmg van X kan gegebeoenfini beliebige Subttituectan tngeo 
zum Beifpiel CHj, CF> 

Umer Ci-CrFtrfhmlkyl lind gerndkeaige oder verzweigte voQstiodi| fluorierte Alkylreete wic zum Beupiel C*V 

C2F5. CjfS, CA zu verstehen. 

Unter door beEebigen cbelaoneninssftmgen Schutzgnippe R ood R find zum Beispiel p-Metboxy benzyl Trime- 
tbyteilyU TH-iwpropyitiiyl (TIPS) oder sndera Silylethec lowie Benzyl Tetnhydropynnyt. Metboaynxtbyl SBM, 
Benzoyl, Acetyl zu verstehen. Beeitzen zwd neccnewandertiehende Altohotfuntoionen den Rest R 7 tls Scbutzgruppe, 
so kmc dieter auch one p-M«haxyphciiyhncihylaiinippe lean, die in beide StuaratoffitoQe gkichzntif getKmden \tL 

C,-C4-Alkyl bectaet Methyl Ethyl Prenyl Iiopropyl Butyl Sekundirbutyl TertiirbutyL 

Die Reno R 1 , R f , und R* kfionen gia'ch oder venchieden win und Q-CVADcyl oder Phenyl bedemen. 

Die Zwuchcnstufe der allgezneincn Pdrmel I 
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Vwr*i diastereocAcrenreio hergeetellt 

In Schema 1 itt dfr Henteflnng betipieJhafl ft* R* » WtaterttoiT and X » OH dargotcflt wobd die Aftohnlftmktio- 
nen des Endprodufaa noch Schmzgnjppen tngea, die rm± bdonnten Methoden abtpeltbv tind. 



3$ 



Si 



3 
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oil dM uch Scbttoa da Hydnaygnppe (») mil p-M«faay-bQH7t-2^^W»ir^mi^r(PMBTC^ nit Dum- 
^Wmnifliumhydrid (b) nun AlkoW umgweta wtnt SwOT-Oxidttion (c) filter nan Aldebyd. der ohae Romping 
S ummcm wild. Uour den UMicha Bedingongai wild von Z2-DtoedjyH-haa-K« ba -^Ci«atatt vta 
30afa ^KuadUieTOtamid (d) da Uthiumenout tnwfU w dan da ungawngte Aldenydu , Ttemby*ofur» 

winLDie Svn-AlAri-PiodulBe eMMnhea ito DtMtaa»wreigeniMnmeinemNwnltaM«co79:21 
l^dUUKaeatacotant wedMLDa eingweaie Kaon, ii-DimahyH-bexen-4-oo, wild ktcnt durcb iaktiea der tut 

Sntton dM Syn-/SotHw«taki» wild * BeneylidaueeaJ (e) gachttzL Die^wuduawr Zapbe yon iknv.a- 
tem Motetaitonfab and Dichkjiifcy »n obeii«ft l mon B MawMKrf*M» Bofingm^ rtahaa. j*"^^^ 

AlLytbonenmf uDtcrvorfea wire, ba der uch axid*mr Aoftrto- 



ahntue waden. Nam DiMtetwnaertramung mU HPLC wnd d>e HydRnygfuppn tb TbrtJlrb^lAMthyUi- 
fyletha ST u£«| mil TW^ldiinahyUaylirilte. 2,6-Luadu, b* 0«C ^^^f^'^'f 
SSU dar Dop^todun, ba -7TC uma Aufwfcmen a* buatanpa*. » ^ k ^ knd C^^ 

5°^~3Z^Xpamd I erfaaltea, wain zwri Hydraxyireppcn tli eycliKha Aceul und die b-Hydroiypvppe 
^^jg^^^BTb^MMr fa^Ua and. Bode Scnazgr^anlMKn acta b«i Bedaif tnf ttuntmtekamtn VAbm 

hfolgeoda Beupiele dicnen der alberta Eriluurung der Brfadnnp|e«enHnda. ohne inn wf (haw be- 
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15 



tdutnken zu wollea. 



Priperaive Methoden 



Alle Unuetaaten mealkrunirhff Reegeazien uad *» Reeknonen in itaohnen t*"^ "f 1 "^ ^f' 
u „d^W^tt«ai^Xdin^tfthit. Die verwendeua OMeppenairen wodeo vor *rncaibegna iiietemiU un 

j - i^i^ Aiawtiw umoridainM aha dan t : I Nainan/Xnhan-LetierBnt rtflunert 

dung an- SiuieadBeffiSog^isis s»Re!sl8Bs*erdss!p»r sdoelnert. 



JS 



Siamese RmJoiobb 



toh DQnn«±k±tehTtmaor«*ie (DO an* Oa*»tei-60-Alnfbhen ml UVtodikaor 
Schw rfeliaanq : i"/"**"*^ der Finn. Mark (0.04-0*3 ma. 23O-400 man) 

^IXn^wTSo — > ««7m- oda 3 mb N«d«al 50 mwendo, 



redtt* 



ss 



geoiaat 




Cl ^S!aS^ Dft 1 «L Ani-JdeM 

PlSwngenTlV (P 'IV): D« ^nillin-TaKhbalragenz at Ihnhcn -npnndncn. wm oh Anunwy*. 
jal aia w» dinw» an urtaw braan ffatn^tnvw . -y. . « , u»» <^rf^»an« 



iidlt 



SSSlaVl ff VI)- Eta* 0 ww—il- ^ wM ^rffSS; 



$ 
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Spekxrotkoraache \farfahren uad allgomeuc Analyux 

NMR-Speknoskope 

Die ^-NMR-Spddna warden mil eiaem AC 250, AM 270 oder AMX 300 Spetarometer der Fiima Broker mil deo 
Su bta asea ill LPeuag in tfaaeriertca Lfleemittela uad Teamcthytnlaa ait mteraem Standard mfgeaommea. Die Am* 
wcrtang der Spefcren erfolgt aaca den Regem enter Ordnuog. Ik cine tuftrctende Signaimaitipfazitat demit meat zu er- 
Uaren, erfolfl die Angabe dee beobediteten T inicnntrra. Zur Be«immuo| der Stereochemie wird die NO&Spektrotko- 
pie (Nuclear Overhauls Effect) verwendeL 

Zur ChiialOerioenai| der Signale werden folgeode Afakflrzungen verwendefc • (SinfulettX d (IXblctx), dd (Doppel- 
dubfctt), ddd (6-linieiuyttefD bea zwei gleicnea Kepphmgikoiutamea brw. on 8-Unieniyatem bei dm vendacdcnsa 
Kopphtngftkooitintea), t (TripkttX q (Quanctt), quint (QuimettX text (Sextett), eept (Sepiett). m (MultiplecX mc (zea- 
tnotes MuMpleo), br (brat) and v (verdecktei Signal). 

Die "C-NMR*Spefcren werden mil einan AC 250 der Firm* Broker mil CDCV Signal bei 77.0 ppm all ixuarncm 
Standard venneeaea, wobei die Protoncartaonanrcn brdtbandentknppelt werden. 

HemeUvmgivorKfarifl 1 
Dantetlung yob 4>Dim«thyl-hex-5-en-3-on 



fetoo C# w O 
M-l26.19ateol 
C 76.1% HI US 011.7% 

In m am ftahiteamtaftai mil Inncothennanaa and TfcfloB-ScpflaB-Wtatetoai imdm 17 g MtncMnatptee 
inlOQmLnbt.'ng'witi t'fg nia fgwaflSeha ds= Mg uvJtl— »h siaic; Kri-" n -*'a !sd jfajvigt i=d Thy- 
rsi Chkao-3>Mauyl-Bi*-2-tt bei Raotempcmur zsgegebea. 

Nkb 10 au wW dto LOnag «f -15«CnbB*alt wrf 27 mL 1 -Chlo^nwhylbot-l-tn (239 mmol) in 100 mL ate. 

THF Qber eiaaa Zatraum voa erwa 4 h npaonft. ' 

rv. b.wm.muh wiri tuf RjuMMtnpanOB rrmtrmts gdaao uad 30 mm MchwrtHrt. Dte fcnut QnptfrUj. 

^foioZL m. Orimwd-U**! a, 41.7 mL (476 
Ub»c«.2haii««H^DUwinlL^«Ba|iBfK*uMiimpty^ 



DUPhaeaa wpden i gafranp* ^ wJrif noca nreimal mil Diethy father exgiirieytdie vtrctmgtca organiecben Pttr 

•cnniit6X»niL2MNaOHund300mLBita xm _ 

^Emfa^dea^ 



UaraLOesag, 

Lm Si j - trai a. ir im); 3.93 («4 J - n 5. ioj h*. ih. h-o. 

« 

"C-NMft (615 MHs. CDOi): 8 a pea . 
S.0; 234; 304; 30-* 113.6; 1416: 2135. 

Sn^S^nS^nTtW lMOw, nUm 1634 -:1463 m; 1414 m; 1376k 1363k 1343m; 1204 k 1173 w; 
1100 1; 1046 w. 1021 K 1002 K 972 K 919 K 123 w. 606 w; 661 a. 

MS (H. 70 eV. MTC* vh • 

127[M+Hk 126 Mt 90; 73; 70; 69; 66; 37. 



CtHwO: (M* 126 g • aoT 1 ) 
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Bdspid 1 

Dmtelhmf voa (♦H2SMM(4-ractboxypbenyi^^ proptnamt-mahytoer 




OPMB 



r 
s 
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R2-PMB C0H11O4 
C 65.3% H 7.6% 0 26.9% 

■ 

Zu 0.4 1 (10 mmoi 60%tga Form) Naniumhydrid in 50 mL ate. Dictbylctber wenka bei Raumtanpcrauar untar Ar- 
gon lnpaa 13.8 f (100 mxnoQ ptTvMetbcxybeozyUDmbol is 30 mL ate. Diafaytethcr getart, zoftgetea und ooch 
MimnbcaBiuinttBmcrater 

Diti Raa^ktkmalBtUBi wW auf ca -S^C sbgefcflfeft gad dam lsaggggt grit 10. 1 3 bL (100 f^rrr 1 ) Thsfe K * Mff ffS!tal vgr- 
^ n tpiH ^ 4, h nf Rtnmigmperaftar enyfcmcn axlaaaeOt wobd aca dk LOtqaf trtib qruat^rna verflrbt Dk robe 
Lflauni wW an RflttiiuM»crdtmpfaf toaxaatrim, mat 100 mL oner Hq/MaOH-Ltf. (91 : 2) vtuctt und dU auage- 

fattenac Sain titer ana lanrlurirT"^ beaa liii iaii HI rritta fITTrf tt ™~ 1 h I ca <A 

Hex/MaOH-Uf . nacbnwiachea and anratieri. 

ZueuiaruiawdwRom^^ mmd) (SVRocte'atomcthyteata »- 

zetcbca tad aufca. -S^C abgctthk. Bci dkacr Ibmparanar werdca untar kztftigean Rfifarea 5 IVopfea ItiftucraetfeaD- 

fflrierLdfcSalietttainiUOOii^ 
n5 ctoumatopipbiachw Rdmfonf fear erne 5 : 1 .HeiyEB-Kk*cl|ti^ wurden 1164 g (<H2%) m* »ebr lad* 



is 



R<. Wert 0ta/EE- 3 : 1) • 0 J6 
p n (rocviolattk 
FUKpn) 

7 3 ttu 1 K, Wftk 3 jW (iT^-COjCHi); 3.10 (i, 3H.' AMXHj); 4.43 («. 2H, -CHr Ar); 6J7 (A I • S.7, 2.4 Hz, 2H, 
AMI); 7.24 (*. I - S.7. 10 Hx. 2H. AMI). 



is 



"C-NMR (615 MHz. 0X30= 8in ppm - 

13.9; 40.0; 31.6; 35.1; 71 J; 716: 113.* 120.1; 130.1; 159* 175A 

^*2W«2j5i*2l3l«; 173l«; 1612 s 1586 w. 15 13 1462 « 1436b; 1363 * 1302« 1241 v* 1200.; 
1175 K 1090t; 1035 1; 996 w, OS K 739 w. 

MS (BL «V. 200*0: mfr • 

231 (M*J; 137; 121; 109; 19; 17; 71; IT, 65; 59. 

Dickimc Wg • ♦ M (e » 14f. CHOJ 

CoH, A: <M • 23UI i • ■«-*) BA: 
bet: C63.33» 1*7*1* 



40 



50 



Si 
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Bciipel2 

* 

DnteOmf voo (+H»H3-[(4-m«iiaxypl^yl)m«i»xy]-2^ 




OPMB 



R3-PMB C l2 H w Oj 
M* 210.27 g/mol 
C6SJ%HS.flt 022.1% 

In 1 L tbs. THP wttdeo 12.64 1 (53,01 axmoi) R2-PMB bo -20*C vorgetegl. Nun werdea Uagum 132.7 mL 
(159 J tnmoi) doer U M DBAH ia Ibtoai-Lag. fiber mam TYopftnc bttr ngje ba, 1 h bci -20 # C Mchgcrthrt, auf 
RMimicctperatur erwlnnen gelu«B uad Wi zum vnUttlnriiicP Umutz weitnferUhrL 

aOTRSktiooMbccuch 11 mLMeOHbd ca, -HTC warirqnkbrig, laagm rugcgeben. Um die AlO-Bin- 
limt rrfr»»» trl r f wrrfr> m*rhH*ff~* « mL r- w«iQ^f. Anhik nfcr voracbtig tugtropfl aad die Lfiwag u&- 
tcr Rflhtea mh dam KPG-Rnbnr (te N«c* Mtoua gftlUMn. 

la tiler Retcl edtiUt wsm bm\ dittar Aufebdtaag icbr got fitoiarbm* kritfaittae Alunnmumulxc. Nacb Rltn&oo und 

duktwMteeuw 1 : l-Hg/EB-lQffir lfrhfcilffi droaatty^tot. B> wwfca tcMkBBca 7 g Rcjagwoafcl (91.4%) ar- 



R^Wert (Hex/EE* 3:1)" 0.23 
F 0 (rotviolett); 
F m (graa) 

Ai ii \ i i * 3it US 3» <* » A *" « ' - <«> * a ** 1M 

(d(t), J * 1.7, (1.9) Hi» 2H. H-7). 

l3 C-NMR (62 J MK*. CDCh): 5 is pps = 

13.4; 35.4; 55.1; 67 J; 719; 74* 113.7; 129.1; -Mft 159.1. 

SSSGS« m ill « 2060 w, 1IM w; mi w. 1613 « ISM « UU <M 1464 « 1363 a* 1302 m; 124* vr. 
1174 m; 1090* 1036 *20 •; 757 w. 

MS(El70«V,4<rC)!Brf»» 
210 [M'J; 137; 121; 109; 19; 79; 77; S3; 

Drabwcn: (aff » *16*e- M6£HOi) 



C,,H,gO^(M-210.14f 
ber-C:68J5*H:t«4»; 
C 69 21% » MS*. 



)EA: 



Mqid3 

m (+H2SHH(^«*toyph«yr)niettoy^a^np«^^ 




R4-FMB CuHuQi 

M* 20S.2S fftnoi 
C6fcJ%H7.7%O».0% 
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In rr n ff B SCO mL-DraihilrakdkDlbcn mil famesthermoaeta words 5 . 1 mL (58 mmoQ Oxalytehlorid in 80 mL aba. 
CHiOt roiyHr »d «tf -78*C abgektthh. Nub werden 9.26 (131.75 mnol) mL DMSO znfefabcn and 15 tain nac^- 

ge z»Lfl«m*wrto 11.075 1(52,7 ramoi) R3-PMB in 40 mL aba. CHjQj i&fegefeeaw 30 min nacnferOhit, wobei dk 
dana du KflUbeel 

Bet O^C wwkfi 200 mL Eiiwitaer ruftfUft, die PhMea letrenai und die wlflrift Pbaea nodi rwetmal mxt Elher tx- 
tnton. Die vcramftea atpniicheo Phaeen wodea narhrinander mil tea. NHjO-Lag., HjO. tea. NaHCOrUt, HjO 
und Brine jewuchen. Die orpnnache Pheee wird Ubcr MafneaiumiuLfat tecocknet, filtrim und onrobert. Der vtrtld- 
beoda Rooaldehyd 9J5 g (87.1% Auabente) wad aufgnmd der lUceawikrunptefahr ao gkacn wetter umgeaeuL 

Rr Wen (Hex/EE- 3 : 1) » 0.41 

F H(rotviolett); 
F V (tpGotaa onofe) 

! H*NMR (250 MHz, CDClj) flfr R4-FMB: 8 in ppm » 

I 12 (d/j « 7 1 HOH, H-3* U5 (qddd. J » 7.0, 7.0, 5* U Hi. 1H, H-2* 3.60 (dd, J » 9.4. 5.3 Hz, IH, H-4X 3.66 (dd, 
J .9.4. 6.7 Hz. l£ *4Y. 3.11 (u 3IU-D; 4.46 (a. 2H, H-5); 6.81 (d\ 3 - 17 Hz, 2H, H-«); 7.24 (d, J * 8.7 Hz, 2H, H-7); 
9.7l(d,JxlJHz,lH,H-i). 

3D 

lJ C-NMR (62J MHz, CDCh): 5 in ppm ■ 

iOA 46.6; 55.1; 69.7; 72.8; 113.7; 129.1; 129.9; 159.1; 203.8. 

^SSSmiSs m2M5% m; 2838 m; 2724 w; 1724 a; 1612 m; 1586 w, 1514 vt; 1463 m; 1360 w; 1302 m 1248 23 
va; 1174 ou 1095 a; 1035 * 966 w; 930 w. 820 m; 757 w. 

MS(EL70eV,20(rC):nM« 

208 [M*]; 152; 137; 135; 121; 109: 91; 86; 84; 78; 77; 65; 63; 51. 



19 



CnHxJh: (M« 201 1 f • moT 1 ) 

BeupieU 

fees vob (2S, 3S, 4RH3-Hy*osy I <l4-o^yt^)o«th«y)-2,44^*^^ tad (23, js 

3K. «H3-Hy*«7-»^4-m«tb«ypta«>!)n^^ 





RM-FMB Ca^t04 

M- 334.45 ftaol 
C71.S%H9.0% 019.1% 



R5-2-PMB C&nOt 

M> 334.45 ftaoi 
C 71. S%H 9.0% 019.1% 



JO 



?n 71 T wil f 1 fT t— T nB^pytoriB to 230 »L ■»». TOT fta bci -2Q-C UafP 106.4 mL (169* "™*) f 
20 84 f (145 rami) im 4ADhM*yl-H«-5-«-3-0M und M ™??7 , £rL J - v -lw « ^- THP 



Nua 



itrrr"MiMdiinwi1f pti" 1 — ' — < **" * **^ uiM | lv ^"" 



31J |(S6J«) 



fwmi ^ v., d ^^$^(Oii<teioB^Aklol-Additt«)rt«it»B« 




ijf Ja URLfiilyirini Stnft (grtBotr Rr WBt-U«nefaiad>. 
VWen m RS-IPMB (Ite«8- 3 : 1 • 0.44 F ID (htafna) 



9 



(C) 1 999 Copyright Denvent Infonnatioa Ltd. 



DE 197 26 627 A 1 



In rinrffl fl?* 1 ™ 1 - I WK itirmif hl,lft<ii,t nil ftmgm n g wu^ g werden 3.1 mL (58 mmoQ Oxalykhlorid in 80 mL tbt. 
CHjCh vorfekifl and enf -78*C tbgekUhh. Nan wtrien 9.26 (131,75 mraol) mL DMSO zugcfoben und 15 tmn nacb- 
golUnt. 

Zur Ltamg werden 11.075 g (52,7 mmol) R3-PMB in 40 mL the. CHjO* rugegebm, 30 min t**chi«uhrt, wobei die 
l^mpentur aif etw&-40*C aDftrifcs dirfMiD gib* nun 46 mL HOnigbese (5 eq) hinra, ttthrt 30 boa oacb tmd entfeot 5 
Mmwi Kflhlbed. 

B«t 0*C werden 200 mL Einrueer rugefllgi die Flusen ge n out uad die wtfirigt Fhaee nocfa rwcimtl sit Ether ex- 
tnhien. Die veratnften orgimicheo Phtten warden nachemander mil tee. NH«£1-Leg., HiO, get. NiHCOrLeg^ H^O 
und Brine gewiachen. Die orftmicbe Ptaue wird flber Matneaiumiulfit getrocknet, filtrim uad bnrotien. Dor verbid* 
bende Rxmikfehyd 9.55 g (87.1% Ausbette) wird aufgrund da R*cemeriBenmgigef«hr to gfckh water irmgfsrtft 10 



RrWen (Hex/EE» 3 : 1) • 0.41 
F n(rotviolett); 
FV (spartan orange) 

15 

■H-NMR (250 MHz, CDOi) filr R4-PMB: * in ppm « 

1 12 (d, J • 7.1 Hx, 3H, H-3); 2*5 (oddd, J - 7.0, 7.0, 5.2, li Hx, ia H-2); 3.60 (dd, J - 9.4, 5.3 Hx. ia H-4); 3.66 (dd, 
J . 9.4. 6.7 Hx, ia H-4); 3.81 (a, 3a H-8); 4.46<i, 2a H-5); 6.88 (d. J » 8.7 Hx. 2a H-6): 7.24 (d, J « 8.7 Hx. 2a H-7); 

?.7i (d,j*uKx, tas-i). 

20 

U C-NMR (62.5 MHx, CDCh): 6 in ppm » 

10.6; 46.6; 55.1; 69.7; 72.8; 113.7; 129.1; 129.9; 159.1; 203.8. 



IR(KBr-FUm): v in cm* 1 * 

2959 m 2935 m; 2906 m;2858m; 2838m; 2724 w; 1724 1; 1612m; 1586 w; 15 14 vt; 1463 m; 1360 w*. 1302 m; 1248 23 
ve; 1174 nu 1095 •; 1035 a; 966 w, 930 w, 820 m; 757 * 

MS (EL 70 eV, 200*C): m/e » 

208 [M*); 152; 137; 135; 121; 109; 91; 86; 84; 78; 77; 65; 63; 51. 

30 

CuHtrffc (M> 20S. 1 g • tut 4 ) 

BoquM 

DmuOhatc von (23. 3S, *R)-{3-Hydroxy- 1 K[4^^»^ypheByi}^>«haxy)-^4^^aI«lx^y uod (23. JJ 

3R.4SH3-Hy^-1^4<BeihaTOtayl^ 




RM-PMB C^tO, R5-2-PMB CaH*0 4 

M- 334.45 ffeal M- 334.45 ftaol 

C 71.1% H 9.0% 019.1% C71.S%H9.0%O19.1% 



fen. 



MOB * J * tw ' anwarf****" assex«&*3i m/m huh uns&m&aasK w«msw» ■ Dl8 



«mi.eh flfcgdianm Stefan (Oikktka ad AMofcAddttca) M !*,yy V?^rST!l!rrt— ' 

v^y^. , „l mini nd *- nr**- > f MtMt drtSo* Rf^tat-UaMnefaMd). 



RrWM vw RM-PMB (H««B- 3 : 1 • 0.44 P ID (Maim) 
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1H. 2-H* 3.15 (qd, J • 7.0, 14 Hx, IH. 4-H); 3.45 (dd. J ■ 9.0. 6.4 Hx, IH. M!k 3.51 (m. 1R, lb-H); 3.52 (i, IH. 3- 
OH* 359 (dd. J » 9A 4 JO Hx, 1H, 3-H); 3.80 (t, 3H. OCHj); 4.44 (dd, J > 16.4, 11.6 Hz. 2H, OCHjAr); 5 JO (d. J - 
171 Hs. IH, Si-H); 5 JO (d, J » 10.8 Hx. IH. 8b- H); 5.88 (dd, J » 17.2, 10.6 Hx. IH. 7-H); 6.88 (mc 2H. CH.,.); 755 

(ocza 



lJ C-NMR (62-5 MHz. CDGj): 8 in ppm « 

10.7; 14.1; 23.0; 23A 36.1; 41.0; 51.6; 55.1; 72.4; 718; 73.3; 113.7; 115.1; 129.1; 130.5; 141.4; 159.0: 218J. 
[R (KBr-Rlm): v in cm" 1 « 

3497 be 2971 •; 2935 i; 2876 m; 1692 1; 1633 m; 1613 m; 1586 w; 1514 vt; 1463 m; 1414 w; 1378 w; 1363 w, 1302 nu 
1248 vt; 1173 m; 1087 s; 1036 1; 1010 tm 992 m; 981 m; 923 w; 824 m; 756 w. 



MS (EL 70 e V, 80*0: m/e • 

334 {M*]: 316 (M-HjO); 287; 241; 227; 213; 208; 207; 197; 190; 175; 149; 137; 121; 69. 
Drehwcit: [a]* « -14.2 (c 0.675; CHClj) 



C»Hso04: (M « 334.2g 

to.: C 71.82% ft 9.04% 
gef: C 71.82% H: 8.95% 



! )EA: 



Bcupid5 



Dvstelfcnf van (2R, 2-<2S, 45. 5S)M4,4-Dun^WW4-inethox^ 
on und [23, 2-(2S, 4fL 510M(4.4-Dfan*hyt^(2^^ 





R6-1-PMP C»Hm04 
M- 334.45 ffool 
C 71.8% H 9.0% 0 19.1% 

tc*3| 



R6-2-PMP CtfhoQi 
M- 334.45 grind 
C7U%H 9.0% 019.1% 

lUviMB 4A Hold*, wmfeo 8-43 |(2SJQ tnmol)R5-l-PMBba 



bi250mLite.CIHQinli 

. ftrw nu ft_fai«ktaft win) u Innaa. obtr mo Zatnom von ctwt 3 b 0^: cr- 



^»S5Su wirt dblUAt^^ ** *** l T ^J^ ^^^ ^^T 

dm 7 j 1 (86%) 



5:1 



(R6-1-PMF) 
(to 



voq R5-FMB Immb Mcfa neb afbl(tar Aceuhii*- 



Rr^tot IM-nO (HnfflB- 3 : 1) - 0.53 P m (Mnpi) 

S^S^l^ !d.Ti1&"l-H); 1.27 (4,3" 3j6 Kx.6H.4ca. 4W** 196 <«. 1* * 

l£<«*r4J)6(ddJ. 113*4.7 Hx. IH. 6b'-H); 3.17 (d.3- 10.7 Hx. Ut6»H*«} (d./- lWHMH.«Mft5JI 
STiS-ScSSI SI (dd. J - 17* 10.7 Hx. Hi 5-H); 6J6 («. 2H. C3U; 739 (»C 2H. OW 

S^ttS* 2SS f/Kll W* M 1«A HI* IM* W* «* 
SSJJ^t 29MJ k 2875 J « 2137.2 « 1707.0 rt; 1633.1 « 16154 « 1588j0 w. 1517 9 «; 1461 J c 1416.1 



to 
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m; 921.7 m 82L6 1; 7*4,1 w; 6652 w; 618.1 w. 
MS (EL 70 eV,*C): ah ■ 

277; 263; 207; 196; 152; 137; 135; 127; 121; 83; 71; 69. 

s 

Drehwac [a|? • +I5i (c- 1.34; CHQj) 

CjoHaOv (M- 332-2 1 ■ moT 1 ) EA: 
ber: C 72.26% H: 8.49% 

gefcC 72.02% H:S.41% io 

Bcupi«16 

Damelto&t von [4R, 2(2S, 4S, 5S)H V-DuMihyi^2K4-methM^ 

is 




R7-1-FMP CiiHafOs 
M- 334.41 g/mcl 
C 68,2% H7.8S 023.9% 



Id i00mL^CTjCiyMiOH(l: 1)^^ 

7BT hit m 1 rir¥— * w**»»fl ««Mflt Wia wnd dar Ogggengiiar dimr ti i llft , rmrh SgMtHflffbu mr Eat&r- 35 
buni darchftkh* uod dm nm ^ 
nL RatktimlficBt wtrd wfmad to ExploctaugeC^r tefar Impam awfcmcn gelim (> 4 h% W -1(TC zu- 



aicfaA dm UbavcbQtiigt DM3 und etwti Solvcsi in ^tomtnhlvikafflft cotfent. Dcr R«t to Solvent km nua 

toLditoAMchydMftoStokm*a*wl^ _ ^ _ u 

A^j«jfcHihe<ta m dton Grand* mo* our bd 10%, wobai in vor&ege&dca Mi ml 930 rag (92.4%) die ba- 
ste bisber cniefce Atnbtuu otuhen wurto 



45 



Ri-Wst (Hcx/EE« 3 : 1) • 0 J7 
P m (frmufarvA); 
PV(ipoom<ra**) 



J wiVnSl 5 1 5 5SE IB. 4^0; 3* Sifc I - IW *. 1H. 6s'-K); 3.71 3H, OCT* 3.79 (y. ia 4'-H); 
-CHO). 

ISSw* S5 3U«i SK* »* «■* «** l27 * l31< * 159 * *** ^ 

» 

iSo^imKim Willi <K 1076K 1(B2 •: 9* « 973 m m w. 130 * 739 w. 707 « 667 « 

^r^JBoiSJo); 271; 26* 236; 207; 112: 181; 152; 137; 136; 121; 109; 9* 77; 71; 6* 53. 
C„H*0* (M- 334.2 | • noT 1 ) 
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7 



yl])oci-7 



[2JL 2(2$, 4S, 5S), 5SH^Hydmy^duncUiy W 
and [2fc 2(2S 9 4S, 5S\ 5RH(*Hydroxy^A<ii»ethyl-2-{2^^ 

(Buft-4-yl]|oct-7- 





RM-PMP CoHmOs 
M- 37IJ0 i/taol 
C 69.1% H 9.1% 021.1% 



RS-2-PMP CnH^Os 
M«37fJ0|Anol 
C69.t%H9.1%02U% 



la 10 mL ibc DiecfaykdMr wwdaa 494 mj (1 .54 mmol) DkTO bei -7S*C vorjtlegt und rait 1.54 mL oner 1 M Al- 
ly tmtfraiisnbnm&d-Lsg. vcnem, 30 nrin bei -7S*C nichftrtfart uad dsn lttfttm &uf Rmmttmpermir erwlraen ge- 

Nacta AbkfihhBf da AOylhonD-ReafBoztt auf -7VC wcrden 490 mf (1.465 mmol) R7-I-PMP. gtlfi* in etwat 
Ptiw per InjektianBtppm Qtocr anao Zakxsum van 3 h lanpam zafetropA. Aiiicahaflcnd wird asf R ramteiupaM vg 
- ^ P»>f friMtrn, ftto tiTTrr f i! t ~' 1 s- 1 — «m* ^ i a«h m Rotatjontvcrdampfgr oofeenft 

Dor ROckntand wW in atwn» Elbcr tuffenocunea ait 1 .46 mL 3 N NaOH and 0.6 mL 30%ip Vajirtoffperoid- 
Hi i nwm ibmIMBT BbtT Hacht Vrtfriff fflfcrt 

Umtatz (DC-KaAn(k) wird voa nacfcftfilkwn Salzen abtUtriot, mil Bxber nachfewucfcai. di» 



(74*) 



Star eM 3 : l-HoAB. 
(81 : 19) M-l-PMP. 



OmdpUUa cfawMognyMt Mm aback 406 ng 



HPLC-Anlan gMramt wurd*. 
'H-NMR(250MHx.CDCh)»o«R»-t-Pl:SmppB- 

0.87 (1 J -6.7 Hi. 3R y-OW; 1.17-1.25 <?, 9H.1-H.4aa. 4b-CHj); 2.04 (n, 2H, y-H o. 6*-H); 2J2 (a, IK. 6MQ; 
2.76 (1 J ■ 5.4 Hi, 1H, M3H* 3.40 (qd. J - 7.1 jjOHf. ta 2-H* 349 (V J - 11 Jib. 1R 6«-H); 3.73 (dd. I « 10.0. 
3.0 Hf. 1H.4'.H): 3,79(t. lH.OCH,X 3J1 (v. 1H.S.H); 4 07 (dd, J - 11 J. 4.1 Hz. 1H. oV-H* 5.02 (a. ia U-H); 5.08 
(a. 1H H-H* 541 (I. ia - OjCHArh 5.10 (a. ia 7-H* 6.17 (me. 2a CaW; 7-37 (me. 2a CH.-). 

ll^a&Vo; 210; 31^.9; 41* 52* 55.1; 719; 75.4; 13* 100* 1134; 117* 127.1; 130* 135* 159.7; 
216.1. 



ntfKBr»Ftta)*. v ia en" 4 ■ 

34S4 br, 3074 w; 2960 •; 2S3t a; 17W % 1640 w; 1615 a; 1511 w, 15H v* 1463 
1172 a; 1126a; 1110a; 10TT % 1034 n; 992 « 914 w; 674 w; 129 as 714m 



1391 1; 1369 a; 1303 nu 1250 v*. 



55 SSSS 305; 279; 277; 244; 243; 207; 170; 165; 137; 136; 135; 



; 91; 71. 



CaHjjO^(M« 37425 1 
ben C 70.115% H: 157% 

get: Q 69.99% SIS! 



) BAr 
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DatteUung foft 



[Ut, 2(2S, 43, SS). 5SH ADim«hyl-5-t[(l .1 -diiBetbykthyl)diiB«hyUayHoxy W2-(4-ine«hoxyphe- 

nyl)-5-iiwhyH4-<iioMi^4-y>]oct-7-e»-3-«i 




to 



M" 490.75 gAnot 
C «IJ% H 9.4% 0 16.3% St 5.7% 



vorplaft. mk Z4 mL 24-Lttidin (4 eq) nod 



■bptarecbn, die Ffcuea pom*, die 

MacBC*ramnlM|»- 



ediek na m pntfacfc qun&atar 



Bei -20% vorte is 100 mL abe. CHjOj 1 .94 1 (3.151 mmol) RJ-1-P1 
2.4 mL tert.-BQtyldfaMtfayUOy-O-'IhM (2 eq) vermut und 2-» prtmt. 

Zor Antebamng wW mil «m go. MHiO-Lig. nod Ekm die * 
ofHtiKte noch mil get. NHUCI-Lig-. and Brae BatMchfladfc 
trockaeL Union und einrotiart. , . , 

NrnTdMOMfi^duvher ReWgug flbm one 10 : l.HaVE&KindpUyie 

Aunmaf^M-l-St. 

•W^ffiawK"- 6-« Hz. 3H. 5-W. OJt (., 9H. «PU* 1.14 (OH.** 

J If Jft SkSiS » £ W. 2.06 (m. 1H. SK* 114 (me. 2H. te a. <b-Hy. 3.26 (qd. I - 
S ULHfr M9M-7? S it 6?-K^» 00^3.77 (ddJ-10i2J HMH.4M*4.W(dd.J 

CCHArX 5.11 (m- 1H, 7-H* 6J4 (me. 2H. OUJ; 7 J3 (me. 2H. OW 

'S^n^nS^^^^^^^*^ ** 11341 n6 * ^ ,3a * ,36A ,597; 

214.6. 

Beupwi9 



25 



33 




M» 492.72 g/mol 
C6S.tHH9.0HOl9.5HSl5.7H 



te 60 mL OUOflMM 00: 1) 
-7rC tat «r 



300 m| (041 



B aaDM-141M-7f t C 
wM 



Dfct 



wM bit 
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: wild erne hltifT"*!** THpbenytpto^minlOMig ia CHtOj im Obencfei 
RMiimrumciami mm U wm |duam. Die Ltamg vnd tm Rotaianivertainpfer cmmxnii and ite 
i-CMtlfrifrfilato chremttofrapmcn. Bi wwdea 302 ag (99.7%) R9»l-3r 



5 ! H-NMR{250MHx, CDClj)van R9-1-S1: 8 in ppm « 

0.02 (s, 3H. Sl-CMj); 0.06 (•. 3H. Si-CHO; 0.82 (4 J « 6.6 Hi, 3H 0.85 (a, 9a -CCCHj)!); 1.13 (d, J * 6.9 Hz, 

3a 6CH 3 ); 1.M (1, 3a 4*-CHi); 1.19 (%. 3a 4WM,); 102 (me, ia S*-H); 238 (ddd, J » 16.8, 5.5. 3.0 Hz. M. 2*H); 
2.48 (ddd. J - 1 6.8. 4.7. 1.7 He, ia 2b-H); 327 (ql J - 6.9. 3.0 He ia 5-Hk 3.49 (t, J « 11. 3 Hi ia 6a'-H); 3.75 (dd, J 
= 9.6, 3.0 Hz. ia 4'H); 3.76 3H. OCH,X 4.07 (dd. J ■ 1 1 A 5.0 Hz. ia 6b'-H); 4.65 (t, J • 5 J Hz, ia 3-H); 539 (1, 

10 IH. -0 2 CHAry. 6.83 (me, 2a CH.J; 733 (mc, 2a CfU); 9.71 (dd, J > 3.0 Hz, 1H, CHO). 

I5 C-NMR{ MHz, CDCj): 5 ia ppm » 

1 1.4; 12,4; 18* 18.9; 23.1; 25.8; 31.1; 42.9; 48.8; 533; 55.1; 71.0; 717; 81.8; 100* 113 J; 127.1; 130.7; 159.6; 2013; 
2 143. 

IR(KBr-Fttm): v in cm" 1 » 

2957 1; 2934 1; 2856 s; 2723 w, 2253 w; 1726 vk 1702 1; 1615 m; 1588 ar. 1518 1; 1463 1; 1390 r. 1361 m; 1 303 m; 1251 
vi; 1172 au 1159 w, 1125 m; 1099 1; 1079 r. 1035 1; 1005 «; 980 m; 938 w. 912 m; 836 v«; 777 1; 673 w; 648 m 

MS (BI, 70 e V, 240*0: m/« « 

493(M*J; 435; 277; 263; 207; 171; 137; 129; 121; 83; 75; 73. 
Drthwcrt [al? - -113 (c= 0.78; CHG3) 



25 Cxr^OiSi: (M* 492.7 g • mot 1 ) 
bet: C: 6542% H: 9.00% 
gef,: C 66.05% H: 9.17% 

ffi/XBt^Rlm): v ia cm" 1 » 

30 3075 w; 2956 n; 2934 va; 2856 •; 1703 «; 1640 w, 1616 m; 1588w; 1518 1; 1471m; 1462 K 1389 1; 1360 m; 1302 m; 
1251 vc 1172 m; 1126 1; 1078 1; 1036 vt; 1004 g 980 m; 938 w; 911 ar, 836 m 810 m; 776 ar, 671 w. 



MS (EI, 70 aV, 240*0): m/a • 

491[M*1; 433; 363; 278; 263; 252; 227; 207; 199; 185; 157; 137; 135; 121; 91; 75; 73. 



D^wst la]?= -4.1 (c= 0.615; CKCh) 



CuHtfOsSi: (M« 490.7 f * moT 1 ) BA: 
bet: C: 6833% H: 9.48% 
gel: C: 6129% H: 934% 



10 

DamaUamj vw[6R.2(2S,4S,3S), 33M4^DimaiM-H[(UHii^^ 



J5 




UO-Ui CnHaOrSl 
M- 301.72 ffeol 
C 63.7% H Lift O 22.0ft Si 53% 

In 223 wL *L+*M* mm 54 «L 2> ^S!SS& * 

SI rsyiiaflL Kmi wW Im^mmm daa Lmvag ami 893 mf (9J2 mmoO N^Ojimd 893 ag (7.41 mmcf) NaHjPQ* « 

S Vt^^TTh wM'teLteag mil vart. HQ kica ngaritoart ued fttaf mil mit CHiQj aarateert. Dit 
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FtaaewudtteMicfieraniiilfitf fe^^ : 1 

id gd iitate d^ommoptftaetL Ei wurdea 527 mg (96.7%) R10-1-S1 all woiBe krisulKie Vcrbiaduag ertal 

H-NMR (250 MHz. CDdj) vt* R10-1-S1: 5 in ppm » 

0.03 (it 3H. Si-CHaX 0.06 (•. 3H, Si-CHiX 0.82 (d. J a 6.9 Hz. 3a 5 -CHj); 0.43 (i, 9H, -C(CHjh); 1.12 % 3H, 4*CH,* 

I. 15 (d, J»7.2Hz,3H, 7-H); t .22 (t. 3H,4W:H3); 2.03 (mc I H, 5-H* 231 (dd. J » i6J. 6.6 Hz, iH, 2t-H); 146 (dd, J 
= 16.2. 3.6 Hz, ia 2b-H); 3.28 (qd, J = 6.9, 3.0 Hz, 1H, 6-H); 3.49 (U J- 11.0 Hz. ia 6t-K); 3.76 (v 3a OCHj); 3.77 
(dd. J = 9.9, 3.0 Hz. ia 4'-H); 4.01 (dd. J » 11.3. 4.7 Hz, ia 6Mft 437 (dd, J » 6.6, 3.6 Hz. ia 3-H); 539 (i, ia - 
OjCHAr); 6.84 (me. 2a CIW; 734 (mc, 2a CIU). 

l3 C-NMR (62 J MHz, CDCI3): 8 in ppo » 

I I. 6; 123; 18.0; 19.1; 22.3; 25.8; 313; 39 2\ 43.2; 53.5; 55.1; 717; 72.9; 8X1; 100.6; 113.4; 127.1; 130.7; 159.6; 176.8; 
214.1. 

IR(XBr-FUm): v ia cm* 1 * 

2959 1; 2936 1; 2883 m; 2855 nu 1707 vt; 1616 m; 1588 w, 1519 « 1464 m; 1429 w, 1388 m; 1371 «r, 1360 w, 1313 n; 
1251 vi; 1220 vr t 1172 m; 1160 w; 1123 mi 1101 1; 1077 m; 1041 m; 1029 m; 1010 OK 996 m 982 m; 952 w, 939 w, 836 
$; 776 1; 687 w; 670 w. 

MS (EI, 70 eV, 280*C): m/c- m 

509[M*]; 506(M-H); 451; 315; 297; 266; 227; 207; 187; 171; 153; 145; 137; 135; 121; 101; 83; 75; 50. 



10 



15 



30 



(M«508.7g 
ber.: C: 63.75% a* 8.72% 
gef.:C: 63.63% a 8.91% 



)EA: 




worn 



R 1 WMtcntoft dA-Aftyl Oder Benzyl and 
X oa Hitopn. -SOiPK SOr B odcr 




AS 



nil 

R'iad* 
Bo) 

a 



so 



CrCrAIkylod«C| 
Oodffl 



-Q-PtrtwnDcyl uad 



R» WkHMBfll CrCrAfcyl ote BoqrU 
R«(R»)(RMl*)Siod«^ 

R CUM 

X (W. Halofi -SOjPk SOrB 



15 



(C) 1 999 Copyright Dcrwcnt Information LtxL 



DE 197 26 627 Al 



aril 

R 1 in der Bedeubmg von Wuacntoff Oder Methyl, 

Binder Bedeuomg von Q-CrAttyt Oder Ci-Q-PerfSoanlkvi uod 

o ifl der Bedeuaug voo 0 odcr 1 

bcdeutes. 

3. Verbindungen der allgemeiaea Formel II 



OR 4 




II 

worin 

Y OH, Bran* Iod 

R J WbMMoff odcr Metfcyl, 

a* aae bettefaue chderiikrnagiflhi ee ScfcutziniDDe md 

R'Ci-CrAflqrlbedeakM. 

4. VBrbeodpog der iflyeMBMO Poroel HI 




R l Wtaemoft C-CV Aflcyi, oder Benxyl 

R'Wueer^c^Meftyl, 

R 4 cte fectfeUfi ctelttWragilUfi Sdn^ 

R 5 Ct^CrAIkylBidMW 

5. Die \farbtaduBg der PorsMt IV 




worm PUT ftr p-Meetoypbegyl ertet 
7. OU\WodMgderPamelVl 
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woria PMP (Or p-Metbootypfceayl nefat 
8. Die Vtattndunj der Fonnd VII 



PMP 

QTBSO 0^0 

0HC ~Vyt 



(vnx 



worm 

9. 




eayl uod TBS ftr toiButyldinediyhilyl 
(VID), 



HO,C 



cm, 



wcria PMP fBr p-Mrtfaosypbeayl ad TBS fl* t«lB«yk£meihyUilyl 

10. Va&teg>agHggaBaasdg>te »iBto gtePQmd(VnD 



PMP 

QTBSO O'S 



(vmx 



i i i ■ i fi 



taadck 



ScHftl 



•Ac 



OH 



OX) 



(X) 



10 



15 



35 



45 



SS 



jh fttoyw — magi * V-n^*v--VrT^^ 

SSj5 T-~^^-^ ^ Aftnhot mdMi,n ^ ADmho1 ******* — 

Oulykttorid a DMSO na Aldikyd (X) eridtart »W and 
Seta* 2 



• » 
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10 



OHC V^OPMB 




OPMB 



(X) 



(IV) 



der ertuftun Aldefayd (X) mil dem tm Uthimdiiiopropylmid und U-Dimediyl- 1 -hexen-4-oo 
meaolai umjtneut wild zu Vfeibinduag (IV) uad 
in einnm Sehrift 3 



UlMtt- 




OPMB 




(IV) 



(V) 



25 



35 



die sekundfen Altofeotfunktioc dee eriuhoea Ketoni dV)gemdnttm mil der primiran AJkobolfunkbco alt 
zytiiknarftil pm Mi n wild (nX die temmnk Mnytgiippn nut Own geepnUen wild und 
Scfaritt4 



> • 



(V) 



0 




(VI) 



45 



50 



dor ofcafew Aldohyd (V) mil Allylbono (g) in dan Allylilkoooi VI) «wftte wild arf 



in 



ScfaritS 




h t U TWO 
— * HO 




(VD 



(vm) 



din 



n* TMi^kSoni^lnUyltnflnl m Mntylnncfakrid ungtecm wtrd (h). din 

wild 0X nd dnr Aldnkyd mk Naoi«acUorit> NtlhottdibydrofnnpootphnU 
(Vm) cnJdinrt wild, din pgobeanftlls in 
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AB Syntheses of epothilone A and B, desoxyepothilones A and B, and analogs 
(I) [R,R1,R2 - independently H, (un) substituted linear or branched chain 
alkyl; R3 « CHY-CHX, H, linear or branched chain alkyl, Ph, 
2-methyl-l,3-thiazolinyl, 2-, 3- , or 4-furanyl, 2-, 3-, or 4-pyridyl, 
imidazolyl, 2 - me thy 1 - 1 f 3 - oxa z o 1 iny 1 , 3- or 6-indolyl; X = H, linear or 
branched chain alkyl, Ph, 2-methyl-l, 3-thiazolinyl, 2-, 3-, or 4-furanyl, 
2-, 3-, or 4-pyridyl, imidazolyl, 2-methyl-l,3-oxazolinyl, 3- or 
6-indolyl; Y « H, linear or branched chain alkyl; 2-0, substituted NOH, 
substituted NNH2; n - 0-3] and their intermediates are described. 
Activities of novel cotnpns. based on I and methods for the treatment of 
cancer and cancer which has developed a multidrug- resistant phenotype are 
presented. 
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AB The prepn. of epothilone intermediates I [Rl - H, Cl-6-alkyl, CH2Ph; X ■ 
OH, halogen, S02Ph, S02B, A; R2 » H, Me; N « Cl-4-alkyl, 

Cl-4-perfluoroalkyl; n « 0, 1; R6 - S1R8R9R10, (un) substiutted benzyl; R7 
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CHO, 



- chelating protective group], n (y . 0 H, Br, I; R3 . H, Me- R4 
chelating protective group, R5 . ci-4-alkyl) , in, iv (pmb J 

CH2C6H40Me-4) V (PMP - C6H40Me-4) , VI (R8 « CH:CH2, R9 » H • R8 
C02H, R9 - SiMe2CMe3), and (S) -3- (p-methoxybenzyloxy) -2- 
methylpropionaldehyde from Me (s) -3 -hydroxy- 2-methylpropioaate are 
described. Thus, V2 (R8 » C02H, R9 - SiMe2CMe3) was prepd. from V via 
allylation^wxth allylborane reagent - prepd. from BrMgCH2CH:CH2 and 
diisopinocampheylboron chloride - in Et20. sepn. of major diastereomer 
silylation with Me3CMe2Si03SCF3 in CH2C12, ozonolysis, and oxidn with' 
NaCl02 in aq. Me3C0H contg. NaH2P04 and 2, 3 -dimethyl- 2 -butene 
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W: AL, AM, AU, AZ, BA, BB, BG, BR, BY, CA, CN, CU, CZ, BE, GE, GW, HU, 
ID, XL, IS, JT, KG, KR, KZ, LC, LK, LR, LT, LV, MD, MG, MK, MN, MX, 
NO, NZ, PL, RO, RU, SG, SI, SK, SL, TJ, TM, TR, TT, UA, US, UZ, VN, 
YU, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 
RW: GH, GM, KB, LS, MW, SD, SZ,. UG, ZW, AT, BE, CH, CY, DE, DK, ES> FI, 
FR, GB, GR, IB, IT, LU, MC, NL, PT, SE, BP, BJ, CP, CG, CI, CM, GA, 
GN, ML, MR, NB, SN, TD, TG 
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Methods aire provided for treating cancer using a combination of a compd. 
which is an antineoplastic agent and a compd. which is a inhibitor of 
prenyl -protein transferase. The methods comprise administering to a 
mammal, either sequentially in any . order or simultaneously, amts. of 
.gtoreq.2 therapeutic agents selected from a compd. which is an 
antineoplastic agent and a compd. which is an inhibitor or prenyl -protein 

The invention also relates to methods of prepg. such compns 
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AB Methods for prepn. of epothilone 
proceeding from epothilones A, B, 
can be joined together through 
an (un) protected OH group at the 
oxidn. at C(16) to form a keto 
keto-group to a :CH2 group using 
group, with the help of the compd 
a :CHR group [R - aliph. residua, 
pharmaceutical ly active residue] ; 



derive, are characterized by: (a) 
C or D, wherein the C(2)- and C{3) -atoms 
(OH) or CH:CH and wherein one provides 
resulting bond at C(3) and C(7); (b) 

(cl) exchanging the oxygen of the 
Fh3P:CH2; and if necessary (dl) this :CH2 
RCH:CH2, is catalytically converted to 
(un) substituted Ph, heterocycle, esp. a 
or (c2) for the bond between C{16) and 
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